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Background:The objectives of this paper are to (i) provide an overview of the educational
and clinical experiences of the Réseau en Afrique Francophone pour laTélémédecine (RAFT)
network, (ii) analyze key challenges and lessons learnt throughout a decade of activity, and
(iii) draw a vision and perspectives of its sustainability.
Methods:The study was carried out following three main stages: (i) a literature review, (ii)
the analysis of key documents, and (iii) discussions with key collaborators of the RAFT.
Results:Réseau en Afrique Francophone pour laTélémédecine has been offering an impor-
tant quantity of educational, clinical, and public health activities during the last decade.
The educational activities include the weekly delivery of video-lectures for continuing and
post-graduate medical education, the use of virtual patients for training in clinical decision
making, research training activities using ICTs and other e-learning activities. The clinical
and public health activities include tele-expertise to support health professionals in the
management of difficult clinical cases, the implementation of clinical information systems
in African hospitals, the deployment of mHealth projects, etc. Since 2010, the RAFT has
been extended to the Altiplano in Bolivia and Nepal (in progress).
Lessons Learnt and Perspectives:Important lessons have been learnt from the accumu-
lated experiences throughout these years.These lessons concern: social and organization,
human resources, technologies and data security, policy and legislation, and economy and
financing. Also, given the increase of the activities and the integration of eHealth and
telemedicine in the health system of most of the countries, the RAFT network faces many
other challenges and perspectives such as learning throughout life, recognition, and val-
orization of teaching or learning activities, the impact evaluation of interventions, and the
scaling up and transferability out of Africa of RAFT activities. Based on the RAFT expe-
rience, effective integration and optimum use of eHealth and telemedicine in low- and
middle-income countries (LMICs) health systems should take into account the context
(resources, infrastructure, and funding), the needs of key stakeholders, and the results
derived from theoretical and practical experience.The relevant items highlighted to illustrate
the sustainability of the RAFT network and the analyses performed in this study, should
serve as discussion basis for the development of eHealth and telemedicine in LMICs.
Keywords: telemedicine, eHealth, low and middle income countries, Africa, telemedicine network
BACKGROUND
Health systems in Sub-Saharan low- and middle-income countries
(LMICs) face particularly high burden of diseases with poor infra-
structure and sanitary equipment, and scarce numbers of trained
health professionals (1). These health professionals are mainly
concentrated in urban areas and those in rural areas are profes-
sionally isolated (2). In addition, geographical and/or financial
limitations make quality care widely inaccessible in these coun-
tries. Important distances must be covered in some cases to consult
a specialist with not negligible risks and costs for the patient,
especially considering the quality of the roads and transportation
services in Africa.
Telemedicine and eHealth are increasingly used to improve
quality and access to healthcare in LMICs (3–7). The Réseau en
Afrique Francophone pour la Télémédecine (RAFT) network (8)
was created in Africa more than a decade ago to support health
professionals working in “medical deserts” (9–11).
This paper overviews the educational and clinical activities of
the RAFT analyses lessons learnt throughout a decade of activity
and draws perspective on future challenges and sustainability.
RAFT NETWORK
The RAFT (8) is a telemedicine network created by the Univer-
sity hospitals and the University of Geneva (HUG and UNIGE)
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in French-speaking Africa (Mali) in 2001. In 2008, it extended
to English-speaking Africa and is currently being deployed in
Portuguese-speaking Africa (Angola). The RAFT is primarily
African with 13, 5, and 1, French, English, and Portuguese-
speaking countries, respectively. However, it has become more
global with the adhesion of Bolivia and Nepal since 2010 and 2014,
respectively. The RAFT includes 60 active sites1 and it connects
hundreds of health professionals around the world. Connections
are generally established between central and university hospitals,
and district hospitals. The management is decentralized with a
local team in each country responsible for the strategy, the imple-
mentation, and the coordination of activities at the national level
(10). A small central team in Geneva ensures the general coordi-
nation (10). The RAFT is a collaborating center of World Health
Organization (WHO) for eHealth and telemedicine and collab-
orates with other institutions such as the Université Numérique
Francophone Mondiale (UNFM).
METHODS
We used general and specific sources of information to understand
the past, present, and future of the RAFT network and identify
its difficulties, successes, and failures. First, we reviewed litera-
ture (scientific papers mostly) in search for equivalent initiatives
to the RAFT in LMICs using PubMed and WHO Databases. Sec-
ond,we reviewed reports,workshops proceedings, scientific papers
and tools (software) to obtain specific quantitative and qualitative
information on the RAFT activities (i.e., projects, participation,
deployment status, etc.). Third, we held informal discussions with
key experienced members (local and international coordinators,
national focal points) of the RAFT.
ACTIVITIES
EDUCATIONAL ACTIVITIES
Distant continuing medical education for healthcare professionals
The continuing medical education (CME) targets health profes-
sionals in remote areas and is based on live video-lectures of
approximately 45 and 15 min of discussions. The sessions address a
wide range of medical topics (e.g., general medicine, malaria, HIV–
AIDS, diabetes) in French, English, Spanish, and/or Portuguese.
The French program is the most complete one with on average 2 h
of teaching per week.
Post-graduate medical education for residents
The post-graduate medical education (PME) targets residents
in universities and teaching hospitals in French-speaking Africa.
Video-lectures (45 and 15 min of discussions) are taught by local
academic experts and address topics in the field of surgery, oph-
thalmology, internal medicine, gynecology, pediatrics, etc. The
central goal of PME is to produce and share material of high quality
for training specialists in Africa.
CME and PME: dudal and participation
Video-lectures are produced with Dudal, a distant education
software developed for the RAFT to operate with low-bandwidth
1http://raft.g2hp.net/sites/
connections (25 kb/s). It allows participation in educational
sessions either as listener or lecturer (12).
Seven hundred thirty-two video-lectures have been broadcast
through the RAFT during 2007–2013. Seventy-five, 15, and 10% of
them are in French, English, and Spanish, respectively. Today, more
than 80% of the French and English video-lectures are produced
by African experts. Seventy-five and 25% of them are for CME and
PME, respectively. In average, 15 and 3 different sites are connected
live during CME and PME video-lectures, respectively, gathering
hundreds of health professional in one single video-lecture (in the
case of CME).
Although live sessions enable a direct “student–teacher” inter-
action online, an increasing number of participants choose to
watch the pre-recorded video-lectures (possibly because they can
be watched at any time of convenience). Lectures are completely
free and can be downloaded in several formats.
Virtual patients for training on clinical decision-making
Virtual patients are interactive computer simulations of clinical
scenarios for medical training (13). Virtual Internet patient sim-
ulator (VIPS) is a stand-alone web application initially developed
for improving skills of general practitioners in Switzerland, but
that was then also used in African countries of the RAFT (14).
Studies including African participants, showed that VIPS educa-
tional model [paradigm of “blank sheet” (15)] is more suited for
learners with some previous experience in the collection of rele-
vant information for decision making (16) and has the potential
to improve clinical skills (17).
Collaboration with other projects
Africa Build (AB) is a coordination action aiming to support and
develop advanced centers of excellence in healthcare, education,
and research in the African countries, through Information Tech-
nologies (ITs) (18, 19). Dudal was implemented in the AB learning
platform (AB Portal) enabling the production and following of
courses globally (AB Portal has 14 e-learning courses,41 discussion
groups, and more than 500 users).
Integrated management of childhood illness computerized
training tool (ICATT) is an innovative software to support the
implementation of the IMCI (WHO/UNICEF strategy) (20). It
was developed by the Novartis Foundation in collaboration with
the WHO and the Swiss Institute of Tropical Medicine and Public
Health. ICATT targets health workers involved in the management
of under-5 years children diseases. A multicentric study is currently
being developed in Burkina Faso, Cameroon, and Mali to evaluate
the impact of ICATT (2 months of self-training with 2 days of clin-
ical practice at the end of fourth week and 2 at the end of eighth
week) on acquired skills by health workers and costs compared to
traditional training (11 days workshop with 4 days of clinical prac-
tice). To support and stimulate learners in ICATT group, e-mail,
or short-message service (SMS) reminders are sent at least once a
week and the RAFT is used to deliver weekly video-lectures and to
foster interactions between them and teachers.
CLINICAL AND PUBLIC HEALTH ACTIVITIES
Tele-expertise activities
Tele-expertise is the second main activity of the RAFT and Bogou
is the tool used for it (21). Physicians located in remote and
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infrastructure limited settings can discuss distantly with specialists
from developed areas ensuring a better management of compli-
cated cases (e.g., avoiding unnecessary evacuations). Bogou is a
web-based application with secured access through a personal
login and password. Medical discussions around cases take place
within so called circles (community of recognized professionals).
All data in Bogou are encrypted using a public and private key
system. Bogou can also operate with digital imaging and com-
munications in medicine (DICOM) images for tele-radiology and
tele-ultrasonography.
Overall, there are more than 200 members from 18 countries
in Africa, South America, and Asia. There are 22 circles that
address cases in general medicine, surgery, infectious diseases,
radiology, hematology, endocrinology, cardiology, and gynecol-
ogy. Since 2012, a total of 471 cases have been posted through
Bogou. Promising tele-expertise activities are planned for 2014
in surgery in Ghana and pediatrics in Burkina Faso, Sene-
gal, Ghana, Kenya, and Tanzania, in both cases in the context
of different collaborations with two international pharmaceu-
tical companies. In many RAFT countries, these tele-expertise
activities are coupled with ultrasound or electrocardiography,
etc. For instance, Mali, Cameroon, Ivory Coast, and Mada-
gascar have already implemented tele-ultrasonography and/or
tele-cardiology. The large-scale deployment of these activities
is planned in Mauritania and Angola with the support of
the RAFT.
Clinical information systems in African hospitals
There is an increasing demand within the RAFT for the implemen-
tation of clinical information systems to improve the collection
and management of clinical information in hospitals. Accord-
ingly, two projects based on Open Source systems (22) are in
progress at the Mother and Child Hospital in Mali [Cinzan project
(22)] and at the Yaoundé Central Hospital in Cameroon [MatLook
project (23)].
mHealth to support healthcare in Africa
There is an increasing interest in mHealth in public health activ-
ities worldwide. There are two mHealth projects in the RAFT: (i)
the use of SMS for fast data collection at health district level in Mali
and (ii) the impact evaluation of SMS reminders in tuberculosis
(TB) cure rate (Cameroon) (24). The objective of this study is to
evaluate the effect of SMS reminders on the cure rate of patients
with sputum positive pulmonary tuberculosis (TPM+), measured
using 6-month bacilloscopy.
RAFT Altiplano
The Altiplano project (25, 26) aims at replicating the success of the
RAFT in Sub-Saharan Africa in isolated regions in the Bolivian
Altiplano. This project builds on previous experiences in Africa
and the links between the HUG, UNIGE, and Bolivia in med-
ical informatics. The focal point of this project studied at the
University of Geneva where his received a Ph.D. thesis in com-
puter science. The RAFT Bolivian network includes 16 active sites
and further extensions will take place in 2014. The tools of the
RAFT were translated into Spanish and were setup by the Bolivian
technical team.
LESSONS LEARNT
Despite the immaturity of activities in some countries (27), the
experiences accumulated throughout these years provide both
general and specific lessons for each national or local context
(28) to promote sustainable implementation of eHealth and
telemedicine.
SOCIAL AND ORGANIZATION
The development of the RAFT in each country relies primarily
on a network of motivated individuals with an interest in eHealth
and telemedicine. The RAFT has become an effective multilateral
support network in the area of eHealth and telemedicine favoring
South–South collaborations for continuous education and man-
agement of patients, and the implementation of eHealth activities
and telemedicine. Annual coordination workshops with partici-
pants from the entire RAFT network are organized in Africa to
support the spirit of sharing, strengthen inter-personal links, eval-
uate the development of the network, and make decisions about
future activities (29). Both the social engineering and decentral-
ized management model of the RAFT optimize the management
activities (29).
HUMAN RESOURCES
The RAFT builds capacity among health professionals in Africa
and supports their activities with different tools (7, 11). In addi-
tion, mobility within the RAFT network including the participa-
tion in full training programs in eHealth and medical informatics
at the UNIGE, has been crucial not only for the participants them-
selves but also for their colleagues in their home countries. Trained
participants act as knowledge multipliers once back in their coun-
tries by building competent local teams. This is the case of Mali
and Centre d’Expertise et de Recherche en Telemedecine et E-Sante
(CERTES). Staffed with a dozen healthcare and IT profession-
als, the CERTES trains healthcare professionals to use health IT
tools, provide operational support for telemedicine activities and
health information systems deployment, and run research projects
financed by competitive funds (30). This same strategy is also being
adopted in Cameroun. The goal is that these centers operate at the
subregional level supporting neighbor countries in eHealth and
telemedicine activities.
SOFTWARE DEVELOPMENTS AND DATA SECURITY
The RAFT tools (Dudal and Bogou) have been developed with
Java to run on several operating systems and work reliably with
unstable and low-bandwidth connections (e.g., Java web start tech-
nology, compression of documents and images, use of text mes-
sages for asking questions, data storage under stable and secured
environments).
Video-lectures produced with Dudal can be converted to
HTML5 making possible to follow them regardless of the web
browser. They can also be watched offline after downloading.
Patients data in Bogou are completely secured. Users must go
through a validation of their registration demand and then access
the system with a username and password. Users must be accepted
within a specific circle to be active on the system. Medical data
are encrypted via the system of asymmetric encryption public
key – private key.
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POLICY AND LEGISLATION
One of the major challenges of the RAFT is to align eHealth and
telemedicine activities with local needs and national health strate-
gies. Besides the implication of local actors in the conception and
implementation of the activities, the RAFT actively establishes
new partnerships with national (e.g., Ministry of Health) and
international institutions (e.g., WHO) and/or Non-Governmental
Organizations (e.g., UNFM,Agence Universitaire de la Francopho-
nie). This is an anchoring approach both institutional (top-down)
and end-user appropriation (bottom-up). The RAFT aims at guid-
ing and supporting countries to progressively implement national
strategies, policies, and regulations for eHealth and telemedicine.
Some countries are now developing national eHealth strate-
gies and RAFT local teams are usually involved in this process.
In Burkina Faso, the RAFT medical coordinator is now in charge
of eHealth at the Ministry of Health. In Ivory Coast, the RAFT
focal point has been mandated by the government to lead the
development of an eHealth strategy. In Congo-Brazzaville, Mau-
ritania, and Niger, the RAFT model is used as a pilot for the
implementation of the national program.
The RAFT also favors the emergence of scientific associations
and societies (31, 32) in the context of academia or others sectors
that can contribute to the development of eHealth and telemedi-
cine activities and to their transcendence into the national political
field. These scientific societies generally led national, regional, or
international congresses and workshops gathering the key national
scientific and political actors. Mali, Cameroon, Ivory Coast, Tchad,
Madagascar among others offer good examples of such societies.
ECONOMY AND FINANCING
Financing of the implementation of the RAFT sites and sustainability
After more than a decade of activities, the financial sustainability
of the RAFT still remains a major issue (33). Long-term funding
is necessary to ensure the involvement of care professionals both
as users and providers of quality contents. To motivate a sustain-
able financial development, the RAFT agrees to provide 2-years
worth of connection fees, assuming that the deployment contact
will require the receiving hospital to guarantee the financing of
these connection costs after the two first years of operation (29).
These 2 years are usually sufficient to document the benefits of
the activities, and convince decision makers to cover the oper-
ational costs. The final goal is to incorporate these activities in
governmental plans.
Tele-expertise business model
To achieve financial independence of the hospitals and ensure
sustainability, a business model is deployed for the tele-expertise
service in some of the network nodes, which creates a win–win sit-
uation for local physicians as well as the patient. The patient pays
for the service locally, thus, avoiding to pay additional transporta-
tion costs if it should be done to the capital. Part of this payment
is used to finance devices used in the activities or the Internet con-
nection, while the rest is used to pay the treating physician as well
as the physician in the reference hospital (29).
Despite the development of these type of business models and
their implementation in certain pilot sites, their scaling up is still
limited within the RAFT. Numerous institutions are unable to
sustainably ensure independent funding for their sites. Business
models may be particularly difficult to implement in contexts with
low activities. These could be related with the novelty of these
types of activities and the immaturity of the telemedicine mar-
ket in developing countries (34). In these settings, there is still a
digital divide and telemedicine targets mainly individuals and not
organizations or institutions as in developed countries, which does
not allow the economy of scale and higher profits (34). A possible
immediate solution could be the creation of national clusters that
could drain a critical mass of patients to justify and support the use
of resources (equipment, Internet connections, experts’ time, etc.).
However, for effective development of eHealth and telemedi-
cine, it should be put in place a more comprehensive business plan
that integrates the context, the needs of stakeholders involved, the
technologies-based interventions with high-added value for the
improvement of practice and finally, the funding model (35).
PERSPECTIVES
eHealth and telemedicine can potentially improve health systems
in LMICs (4, 36–39) and therefore the RAFT has gained inter-
est over the years. The RAFT network counts today with a solid
experience in LMICs to keep building on to improve access to
quality care.
LIFELONG LEARNING
The RAFT offers health professionals a range of tools and
resources (e.g., e-learning material, tele-expertise platform, sim-
ulation tools) to ensure their learning through all stages of their
career and life. This potentially enhances professional motivation,
cohesion, and sustainability of the RAFT network.
RECOGNITION AND VALORIZATION
Recognition and valorization of teaching and learning is of major
interest in LMICs. Accordingly, Conseil Africain et Malgache pour
l’Enseignement Supérieur (CAMES) formally recognizes the pro-
duction of RAFT courses as an academic merit for career promo-
tion. A new RAFT platform has been recently developed to make
the learning experience more complete including learning mater-
ial to complement video-lectures (e.g., articles, videos) and MCQs.
Certificates of participation to the courses can be provided.
However, the main challenge remains to integrate these con-
tents in formal programs of continued education or of post-
graduate studies with a full recognition in form of ECTS credits.
IMPACT EVALUATION
Impact evaluation of the RAFT activities remains an “unfinished
business”(40–43),and therefore, it must be the priority for the next
years. We aim at measuring the impact of the RAFT on clinical
(patient), public health (population, health system), and socio-
economic (patient, health system) domains, in terms of processes
and outcomes [e.g., Mali (44), Cameroon]. This goal is also the
major demand by decision makers and donors (45–49). To achieve
this one, it is required to develop good methodologies for optimal
impact assessment of eHealth and telemedicine activities before.
SCALING UP AND TRANSFERABILITY OUT OF AFRICA
Although the RAFT is active in a considerable number of coun-
tries of the world, the number of sites per country is low and they
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are mainly concentrated in reference hospitals in urban areas. A
larger number of sites and a wider distribution in the periphery
are needed to improve health systems.
Due to infrastructure and economic reasons, the best level
of deployment is the district hospital. District hospitals gener-
ally cover an important population (50,000–200,000 inhabitants),
include a critical mass of health professionals (2 or more physi-
cians) and have medico-technical infrastructure such as labora-
tories and operating room and associated activities that cover
primary cares. 3G Internet connections can be easily obtained
for reasonable costs.
The RAFT is built on basic and general principles and ways of
operation that respond to important and common needs around
the globe, making it potentially transferable. The success of the
RAFT in the Bolivian Altiplano and the promising progresses made
in Nepal during the last months evidence that RAFT is not only
African but also potentially global. However, possible local needs
and socio-cultural and political differences even within the same
geographical sub-region must be carefully considered and adapted
to them.
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